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(54) Abstract Title 

Enhanced bandwidth antenna 

(57) Patch antennas which are lightweight and occupy a small volume and are therefore especially suitable 
for mobile phones. The antenna operadng bandwidth is switched between transmitter and receiver frequency 
bands by means of a PIN diode. The PIN diode connects electrically larger and smaller patches which are 
adjacent to each other on the same substrate but electrically isolated. 
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Enhanced bandwidth antennas 



This invention relates to antennas and in particular it relates4o enhanced 
bandwidth antennas primarily, though not exclusively, for use with mobile 
phones. 

Low profile enhanced bandwidth PIFA antennas are known from the paper 
by K L Virga and Y Rahmat-Samii , IEEE Transactions on microwave 
theory and techniques Vol. 45 No. 10 October 1997. In their paper Virga 
and Y Rahmat-Samii discuss the way m which varactor diodes may be used 
to connect together electrically, two sections of a PIFA element that are 
separated physically. Such antennas are, however unsuitable for use with 
mobile communication systems sudi as GSM and PCN due to the high level 
of generation of harmonics caused by the varactor diodes. 

Directive antennas contained within mobile phone hand sets need to be light 
in weight and of as small a volume as possible. Microstrip antennas suit 
these conditions of light weight and small volume but , for thin substrates 
have relatively narrow bandwidth. 

It is an object of this invention to provide a lightweight patch antenna of 
small volume, suitable for use with mobile phone hand sets. 



According to the invention there is provided a microstrip antenna 
comprising a larger patch and a smaller patch, both patches formed on the 



same substrate and the larger and smaller patches connected by a PIN diode 
and means for flying a voltage to the PIN diode to connect electrically 
the larger and smaller patches. 

According to a further aspect of the invention there is provided a dual band 
microstrip antenna having a higher frequency antenna and a lower 
frequency antenna, both antennas formed on the same substrate and each 
comprising a larger patch and a smaller patch connected by a PIN diode and 
means for applying a voltage to the PIN diodes to connect electrically the 
larger and smaller patches. 

Two embodiments of the invention will now be explained with reference to 
the accompanying figures in which: 

figure 1 is a plan view of a switchable patch antenna, 
figure 2 is a side view of the antenna of figure 1 , 
figure 3 is a plan view of a dual band switchable antenna, 
figure 4 is a side view of the antenna of figure 3. 

A first embodiment of the invention is illustrated in figures 1 and 2. The 
antenna of figures 1 and 2 is for incoiporation in a mobile phone which is 
designed to operate with a single communications system e.g. GSM. 



With reference to figures 1 and 2. a primary patch 1 is formed on substrate 2 
with a feed at 3 and a ground plane at 14. The secondary patch 5 may be 
switched to comiect electricaUy with primary patch 1 by the^pplication of a 
voltage (e.g. 3 volts) at 6. A voltage q)pUed at 6 will cause the PIN diode to 
change from open circuit to short circuit 

connection of secondary patch 5 to primary patch 1 changes the 
effective length and consequently the resonant frequency of the patdi 
antemia 1 to provide an antenna suitable for use in a different frequency 
band. It has been found that PIN diodes as used in this embodunoit do not 
cause unacceptable generation of harmonics. 

Therefore instead of the more usual broad antenna bandwidth required to 
cover the complete range of frequencies for receiver , transmitter and 
guardband, effectively two antennas of relatively narrow bandwidth are 
deployed. By means of the switching of PIN diode 4 the antenna operates 
either in the transmitter band or in the receiver band. Each of the two 
operating conditions reqiure therefore only a narrow bandwidth. 

The thickness (depth) of substrate 2 has an effect on antenna bandwidth 
such that the thicker the substrate the greater the bandwidth. If required a 
matching network can be used between the feed 3 and primary patch 1 to 
increase the bandwidth. 



A further embodiment of the invention is illustrated in figures 3 and 4. The 
antenna of figures 3 and 4 is a switchable quarter wave mica-ostrip antenna 
for incorporation in a so called dual band mobile phone. Dual band phones 
are designed to be capable of operation with two different eemmunications 
systems e.g. GSM and PCN. 



With reference to figures 3 and 4, two separate switchable antennas 



are 



IS 



formed on substrate 2. The first antenna, the GSM antenna, comprises a 
primary patch 1 and secondary patch 5 with a feed at 3. A PIN diode 4 
switched fi-om open circuit to short circuit by the application of a voltage at 
6. In this embodiment the shorting pins 7 along one edge of patch 1 are 
included to reduce the length of the antenna. 



The second antenna shown in figures 3 and 4, the PCN antoma, comprises 
a primary patch 8, a secondary patch 9 and has a feed at 12. The PIN diode 
10 is switched firom open circuit to short circuit by the application of a 
voltage at 11. One edge of primary patch 8 is short circuited by shorting 
pins 13. 
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Claims 



1. AamicrostripantemiaconqHisingalargerpatchandaanallerpatch, 
both patches fonned on the same substrate and the larger aHd smaller 
patches connected by a PIN diode and means for applying a voltage to the 
PIN diode to connect electrically the larger and smaller patches. 

2. A dual band microstrip antemia having a higher frequency antemia and a 
lower frequency antenna, both antennas formed on the same substrate and 
each comprising a larger patch and a smaUer patch comiected by a PIN 
diode and means for applying a voltage to the PIN diodes to connect 
electrically the larger and smaller patches. 



3. A microstrip antenna as in claims 1 or 2 where the antemias are quarter 
wave resonant patch antemias. 

4. A microstrip antenna as in any previous claim where a matching circuit 



IS 



included between the antemia and the antemia feed. 



5. A microstrip antenna as in any previous claim where one edge of the 



antenna is short circuited. 
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